In vitro interaction of 63-nickel(II) with chromatin and DNA from rat kidney and liver nuclei.
The interaction of nickel(II) with chromatin was studied in vitro and in isolated nuclei from rat liver and kidney. Nickel(II) bound to chromatin, polynucleosomes (DNA + histone octamer protein complex), and to deproteinized DNA both in intact nuclei and in vitro. The amount of nickel(II) bound depended on the concentration of nickel(II), the presence of chromosomal proteins and the binding sites on DNA which provide a stable coordination environment for nickel(II). The binding of nickel(II) to chromatin and to DNA in whole nuclei was much slower than in vitro indicating that assessibility of the DNA binding sites was influenced by the presence of the nuclear membrane, nuclear matrix and nuclear proteins and/or by the condensed nuclear structure of chromatin. Since DNA containing bound nickel(II) was isolated from chromatin, nickel(II) directly interacted with stable binding sites on the DNA molecule in chromatin. Nickel(II) was associated with the histone and non-histone nuclear proteins as well as the DNA in rat liver and kidney chromatin. Nickel(II) was found to bind to calf thymus histones in vitro. Nickel(II)-nuclear protein and -DNA interactions were investigated by gel electrophoretic analysis of in vitro incubation products. Although nickel-histone and nickel-non-histone protein interactions were completely disrupted by the electrophoretic conditions, fluorography revealed the presence of inert nickel(II)-DNA and/or nickel(II)-DNA-protein complexes.